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COVID-19 poses a massive challenge to urban public-health emergency and
governance systems. Urban planners and policymakers engaged in spatial planning
and management should carefully consider how a “people-oriented” principle can be
incorporated into spatial-planning systems to reduce the negative impacts on both
cities and people. However, there is limited literature discussing the aforementioned
issues, particularly using qualitative methods. Therefore, this research aims to explore the
implications of COVID-19 on spatial planning, well-being, and behavioural change using
Changchun as a case study. Semi-structured interviews are used to examine the views
and insights of 23 participants. Our results show that, first, the shift to home working
has changed people’s way of life, affected their subjective well-being, and significantly
affected spatial planning within cities, placing greater demands on architectural design
and community spatial planning. Therefore, additional open public spaces and a more
supportive infrastructure are required. Second, it is found that Changchun has not
established an effective community-based spatial planning system, something which
should have been taken into consideration in the master plan for the future. Third, our
findings suggest that being a resilient city is vital for the sustainable development of
second-tier cities like Changchun, which is reflected in urban development patterns,
disaster prevention, and long-term functional layout, among other aspects. This study
contributes to the existing literature on resilient cities, particularly from the perspective of
sustainability with regard to resilience to and recovery from major urban crises. In terms
of policy implications, planning departments should work with public health and public
safety departments to formulate guidelines and management rules in order to improve
the spatial planning of cities during periods of extraordinary change and challenge.
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INTRODUCTION
The outbreak of the COVID-19 pandemic caused a series of
practical problems. At this critical moment, the governments
in many countries, including China, committed to national
and joint mobilisations aimed at transparently tackling and
controlling the pandemic. Globally, people have braved the
dangers of the virus and overcome many difficulties together
(Arab-Zozani and Hassanipour, 2020). However, the pandemic
has also exposed shortcomings in urban spatial planning. Spatial
planning is the long-term planning and arrangement of territorial
space, resources and layouts. It aims to achieve effective control
and the scientific governance of territorial space and promote
a balance between development and protection (OECD, 2001;
Hu et al., 2013; Adams et al., 2016). Spatial planning requires
consideration of the “multiple-gauge fusion”1 mode of planning,
implementation, management and supervision mechanisms, in
addition to other factors such as the protection of ecology (Faludi
and Institute, 2002; Dühr et al., 2010).
Due to the way that the COVID-19 virus is transmitted
and the consequent need for home-quarantine measures, urban
planning, and governance are likely to change considerably in
the future. The impact of the pandemic has been a shock to the
operation of most modern cities. China is a country comprising
a vast territory and highly differentiated natural conditions,
and it is often affected by natural and man-made disasters
(Hayford and Cheng, 1997). The negative effects of disease
transmission, environmental pollution, and terrorist attacks can
no longer be ignored (Ibrahim, 2007; Seo, 2019). As cities
increasingly need to accommodate a high population density
and significant economic activity, these negative effects will be
magnified. Since the initial outbreak of COVID-19 in 2019,
it has seriously threatened the lives and health of the global
population. For many years prior to this, urban planning had
primarily focused on the economy, function and aesthetics of
urban areas, and paid insufficient attention to disaster prevention
and mitigation.
This research explores the impact of COVID-19 on the
spatial planning of the second-tier city of Changchun and
proposes suggestions for creating resilient cities that provide
security and convenience for their citizens. The remaining
sections are organised as follows: section Literature review
reviews the literature regarding the general impact of working
from home on the spatial planning of cities, as well as
considering spatial planning from the perspective of employment
demands and daily life needs. Section Case study introduces the
case study of Changchun, and Section Methodology describes
the data collection and methodology. Section Findings and
discussion presents the findings and a discussion on how
to promote the development of resilient cities and tackle
the urban crisis in terms of the spatial planning. Finally,
Section Conclusion summarises the key findings and provides
policy implications.
1Multiple-gauge fusion is a space planning exploration method that integrates
planning, implementation, management and supervision mechanisms.
LITERATURE REVIEW
Spatial Planning: Thoughts From the
Perspective of Employment and Everyday
Life Demands
Employment Demand
A reasonable allocation of human flow, logistics, and information
flow is crucial to the healthy development and emergency
response of cities (Krykavskyy and Woronina, 2015; Kauf, 2016).
With central cities at their core, urban agglomerations drive the
flow of people, commodities, information, and business in the
surrounding cities, which is a key stage of development that is
crucial to the balanced development of cities across the country
(Korczak and Kijewska, 2019; Jiao, 2020). The large number
of people travelling across the region to their places of work
and to social events was a key factor in making it difficult to
control the pandemic. This left cities vulnerable to infectious
disease. The outbreak of COVID-19 inWuhan during the Spring
Festival travel rush meant the virus spread to other Chinese cities
with the flow of migrant workers. From a spatial perspective,
those Chinese cities with a relatively large number of confirmed
COVID-19 cases were in the Wuhan 1+8 City Circle (Wuhan
Metropolitan Area)2 (Hubei Provincial Development Reform
Commission, 2009).
There are three components to successful urban spatial
planning with regards to employment demand. First, small
and medium-sized cities should have the capacity to be self-
sufficient, and should be equipped to fulfil their basic and non-
basic functions (Chen et al., 2006). There were differentiated
response levels and variations in urban management in different
regions during the COVID-19 outbreak. This demonstrates the
importance of a city being self-sufficient: not only to ensure that
its normal operations can continue, but also that it can operate
efficiently in response to emergencies (Ali et al., 2012). Second,
small and medium-sized cities should be able to provide basic
employment services and manage the return to work of migrant
workers. In recent years, measures have been taken to attract
talented individuals to cities and to encourage members of the
population to return, which will be a necessary process for the
development of cities in the future. This process must be carefully
planned to ensure it can be undertaken safely (Chen et al., 2006).
Thirdly, with regard to the layout of urban interior space, due
attention should be paid to the balance between employment
areas and residential areas. The distribution of employment
and residential space should be rationally arranged to reduce
long-distance daily commuting within the city (Engelfriet and
Koomen, 2017). This will have benefits for daily life, and clear
advantages in the mitigation of infectious diseases. With the
continuous growth in industries and employment on a regional
and city level, the long-term development of a city can guide
the orderly flow of people through space. This promotes urban
development, improves quality of life, and can have a positive
2Wuhan Metropolitan Area, also known as “1+8” city circle of Wuhan, refers
to a city cluster consisting of 8 large and medium-sized cities around Wuhan,
namelyHuangshi, Ezhou, Huanggang, Xiaogan, Xianning, Xiantao, Qianjiang, and
Tianmen. Wuhan is the central city, and Huangshi is the sub-central city.
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effect on the prevention and control of public-health emergencies
(Zou, 2020).
Demands of Daily Life
After the outbreak of the Coronavirus epidemic, to try to
contain the spread, the government adopted a series of urgent
control measures such as home isolation to limit the movement
of people, which effectively prevented the epidemic from
spreading further (NHC, 2020; NHS, 2020). As a result, a
degree of disorder in relation to people’s material life and
a spiritual/psychological imbalance has occurred due to the
resultant restricted living space, for example, inadequate supplies,
psychological disorders, and problems associated with living in a
confined space.
Cities provide people with rich environments for business,
medical care, housing, and public services. However, many
services which support people’s daily lives are not well-developed
from the perspective of public safety. These include transport,
logistics, and health services. It was only when the pandemic
broke out that it became apparent that the capacity of medical
and health facilities in many cities was insufficient (Ye and
Luo, 2020). When disaster strikes suddenly, infrastructure and
transport systems are likely to be affected. Moreover, the lack of
access, coordination, and standardisation of emergency-medical
or infrastructure resources can impair decision-making and
execution capabilities (Disaster Research Center, 1995; NRC,
1999; Holguín-Veras et al., 2007).
The COVID-19 pandemic required the use of temporary
emergency facilities. These are large public facilities whose
function changes in the event of a disaster to enable them to
serve as temporary hospitals (Chen and Yu, 2016). There is an
ongoing conflict between the needs of planning and industry,
and the “urban disease” that spawned a series of construction
and environmental standards that have to be adhered to,
such as housing ventilation conditions, sunshine spacing,3 and
public facilities such as urban parks, public open space, and
greenways. Therefore, urban planning should not only take into
consideration the potential use of existing facilities, but also the
possible location of temporary new facilities, such as, in this case,
the Huoshen Mountain and Leishen Mountain hospitals which
were specifically built to treat COVID-19 patients. Wuhan’s
Fangcang mobile cabin hospital is another example of this
approach (CGTN, 2020a). This demonstrates the important
role played by vacant land in urban planning (Zhu, 2020).
Traditionally in urban planning, the delineation of empty or
available land has often been too arbitrary (Morphet, 1994).
When dealing with public-health concerns and other issues,
these spaces can effectively be used to serve new functions and
hence speed up the emergency response. Thus, the designation
of vacant land and a comprehensive zoning layout should be
carefully considered.
3Sunshine spacing means the minimum distance that the back row of houses
receives no < 2 h of sunshine during the winter solstice between the two rows of
south-facing houses.
Reflections on Future Urban Spatial
Planning and the Influence of COVID-19 on
Design
The Influence of Urbanisation
Chinese cities have undergone rapid development in recent years
and China has achieved a high degree of urbanisation: 60.6% of
China’s permanent population now lives in urban areas (NBS,
2019). As a result of this development, the number of migrant
workers in cities has increased rapidly. The considerable inter-
provincial flow of people has resulted in dense seasonal patterns
of worker migration and activities (Murphy, 2009). According
to 2019 data from the National Bureau of Statistics, China has
a floating population of 236 million people, which contributed to
an extremely high volume of passenger traffic during the Spring
Festival. This high volume of passenger traffic is likely to continue
to grow, given the rapid development of public transport and
the large capacity of high-speed rail and civil air transport (Wey,
2019).
The interruption and reconstruction of spatial liquidity can be
regarded as the focus of spatial governance (Jia et al., 2020).When
the central government took action to control the epidemic,
they first introduced strict controls on road traffic to block the
spread of the Coronavirus, and actively assisted in inspecting
and testing personnel, vehicles, and commodities entering and
exiting controlled areas. Second, centralised treatment and home
isolation were introduced to reduce the epidemic’s spatial flow
distance. Third, they used grid-based territorial management to
limit the spread of the virus. Fourth, they used the concept of
“green fluidity code,” meaning that if people wanted to travel
outside of their locality, they would have to use their smartphones
to scan a healthy “green” QR code which would track their
movements over the past 14 days. If they had not travelled to
any “high risk” areas, they would be allowed to do so, but if they
had been to anywhere regarded as high risk, the QR code would
show in red and they would have to stay at home (CGTN, 2020b).
These measures aimed to achieve the orderly flow of people and
commodities, the organic connexion of production, supply and
marketing, and the effective integration of domestic and foreign
trade, to minimise the losses caused by the epidemic (Li, 2020).
Building a Resilient City
In 2008, the United States put forward the Climate Action Plan
to deal with meteorological disasters using the concept of a
“Resilient City” (Coffee et al., 2010). Modern cities are faced with
increasing uncertainties, which may have a profound impact on
their future and that of their populations, and so the concept of
resilient cities has gradually become an important component
of urban planning (Holt, 2014; Watson, 2014). In 2011, the
Greater London Authority (GLA) launched a plan for Managing
Risks and Increasing Resilience, with the intention of reducing
flooding in the city by increasing the number of urban parks
and green land (2011). In 2017, Singapore promoted its Cities
of Tomorrow Programme, through which it aimed to build
resilient cities that could cope with the uncertainties created
by future challenges (Jamal, 2017). In recent years, China has
accelerated the construction and promotion of resilient cities.
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For example, Shanghai has strengthened its urban resilience
from the perspectives of space defence, engineering technology,
and social governance. This demonstrates its preparedness for
possible future problems. Similarly, some cities have undertaken
their own urban planning by taking empty spaces and emergency
response systems into consideration. However, the concept of the
resilient city needs to be studiedmore systematically and reflected
in terms of urban development, disaster prevention, long-term
functional layout, and other aspects.
There are changes which cities can make in their emergency
responses to protect public health, but this cannot have the
same effect as well-designed spatial planning. In Kigali, in
Rwanda, for example, a temporary hand-washing station was
installed at a bus station in March 2020 and passengers were
required to wash their hands prior to boarding (Paravicini,
2020). Similar hand-washing stations can also be widely used
in retail stores, banks, and restaurants as this is an effective
means of addressing the primary mode of disease transmission
(CDC, 2020; Cohut, 2020). Thus, hand-washing facilities need
to be readily available and whilst public toilets and other
facilities are becoming more common in certain areas of
cities, simple hand-washing basin-type infrastructure needs to
be installed in key places, such as public transportation hubs
(IFC, 2020). Whilst these changes in infrastructure and user-
friendly design are complementary, they are not an alternative
to other necessary changes in urban spatial planning, such
as quicker response times and faster testing in the event of
an outbreak.
Resilient city design canmitigate the harm caused by common
natural and biological disasters, and it is therefore crucial
to formulate plans and designs in advance to enable better
handling of such incidents in urban spaces (Pearson et al., 2014).
Importantly, this would enable risks to be minimised within a
reasonable range of predictability.
Theoretical Framework
Based on a review of the aforementioned themes in relation to the
responses to the COVID19 pandemic, the theoretical framework
for this study is illustrated in Figure 1, which shows how spatial
planning plays a significant role in terms of behavioural change,
well-being and the creation of a resilient city, in order to respond
to the effects of the COVID-19 pandemic. First, due to the
suddenness of the outbreak and rapid spread of COVID-19,
the everyday working behaviour and lifestyles of citizens had
to be forcibly changed accordingly. Most people had to switch
to working at home as much as possible, and practise social
distancing if they had to travel for an out-of-home activity. In
addition, the potential mental health effects of staying at home
in order to minimise the transmission of COVID-19 during the
lengthy lockdown period need to be taken into consideration, as
people’s well-being may have been adversely affected. Moreover,
excessive mixing or large-scale buildings were no longer suitable
environments to be used as regular workplaces during the
COVID-19 pandemic. Instead, scattered, and open working
environments were deemed more suitable for people to work
in, during the post-COVID-19 era. Therefore, these changes to
working behaviours and lifestyles will influence the development
direction of spatial planning. Furthermore, in order to improve
people’s well-being, architectural space and urban space will need
to evolve accordingly, and spatial planning will also be influenced
by scientific advances over time. Well-being will be a major
consideration in the development of spatial planning. Finally, the
resilient city can be seen as an effective way to support future
spatial planning. The construction of a resilient city starts with
spatial resilience, environmental resilience, and facility resilience,
with the aim of promoting optimal development of urban space
in a rational and efficient way. Consequently, people’s living
standards and well-being will be enhanced, enabling them to live
and work more safely and comfortably within a city.
FIGURE 1 | Theoretical framework: how spatial planning plays a significant role in terms of behavioural change, well-being, and creating a resilient city in response to
the effects of the COVID-19 pandemic (Source: Authors).
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FIGURE 2 | Location of Changchun (Source: Authors).
Research Gap
Although the topic of urban planning has been studied
extensively, the primary focus of the existing studies has largely
been either first-tier cities and/or cities undergoing steady
development. Limited studies have explored the direction of
development for second-tier cities, and even fewer have used a
qualitative method. Therefore, this research explores the impact
of COVID-19 on the spatial planning of the second-tier city of
Changchun and considers the prospects for more effective urban
spatial planning, such as creating resilient cities. Furthermore,
unlike COVID-19, other epidemics such as SARS and the Ebola
virus have occurred in relatively smaller endemic areas and for a
relatively shorter duration [WHO (World Health Organization),
2020a]. Consequently, the existing data for themost part provides
broad suggestions on spatial planning for the prevention and
control of infectious diseases. There is little clear direction in
terms of specific guidelines for national-level spatial planning
and operations and urban practises. Studying the responses of
China’s second-tier cities to COVID-19 will provide a valuable
addition to the literature related to urban resilience, spatial
planning and the effectiveness of urban governance. Urban
spatial planning also plays an important public-health role in
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responding to public-security crises. Analysis in this area will
be of considerable significance and hopefully influence future
approaches to spatial planning.
CASE STUDY OF CHANGCHUN
Changchun, a second-tier city, is centrally located in the
northeastern region of the People’s Republic of China (see
Figure 2). It is the capital of Jilin Province and, as such,
is the political, economic, cultural and transportation centre.
Changchun covers an area of approximately 20,594 square
kilometres, of which the planned area comprises 7,293 square
kilometres. By the end of 2015, the city’s total population had
reached 7.85million, accounting for 28.5% of the total population
of Jilin Province (Kuang et al., 2005). It is also the city with
the largest automobile industry in China (Zhou et al., 2020). As
part of the declining old industrial base, Changchun’s economic
growth has significantly slowed in recent years. Therefore, to
compete and attract talented workers to live and work in the
city, Changchun has invested significantly in construction and
development (Yue and Li, 2020). A new urban district has
emerged in the northeast which constitutes a centre for the new
strategic and high-end service industries.
In response to the spread of COVID-19, the local government
in Changchun established a prevention and control headquarters
in order to scientifically formulate prevention and control
measures, implement prevention and control strategies, actively
carry out prevention and control work, and make every effort to
safeguard the health and safety of the people of Changchun. The
local government also strengthened the management and control
of densely populated places, and carried out health screenings
for people preparing to enter the city at all highway toll stations.
Changchun’s health and epidemic prevention department also
comprehensively strengthened the city’s road cleaning and
sanitation services and the daily elimination management of
the environmental sanitation infrastructure. In addition, the
Ministry of Ecological Environment improved the harmless
treatment and transport management of domestic waste.
As a developing second-tier city, Changchun has great
potential for conducting experiments in new approaches to
planning. Secondly, the situation of Changchun and the planning
directive to transform what is known in this context as the Great
Northeast Industrial Base, and the focus on the science and
technology industries, are factors that are applicable to many
cities in the world. This study’s practical insights may therefore
prove widely applicable. Finally, the COVID-19 pandemic has
meant a reduction in the future movement of workers to big
cities and, consequently, planning the development of second-




Semi-structured interviews are a flexible and useful means of
gathering qualitative data and are appropriate to this type of
research and to meeting this study’s objectives. They create
an opening for narrative and analysis to be introduced, which
interview participants can discuss and explore together (Galletta
and Cross, 2013; Bryman and Bell, 2019). This approach allows
for the in-depth discussion of a nuanced topic but with more
structure than a completely free-form interview. It enables
some comparison of responses, but still provides opportunities
for follow-up questions and a more in-depth discussion. The
latter provides researchers with a space to think about the new
meanings of the research content (Punch, 2005; Galletta and
Cross, 2013). This study presents an analysis of the changes in
urban planning caused by the COVID-19 pandemic. It explores
people’s views on future spatial planning and other directions
for development and on the prevention and control of, and
planning for, unexpected disasters in cities. Participant views are
summarised and analysed and, based on these, suggestions made
for future planning and development. This approach requires a
greater emphasis on textual and descriptive analysis, rather than
quantitative statistics or data (Rose, 1994; Bryman, 2008).
Sampling
As previously mentioned, a qualitative approach is used in
this study, in the form of semi-structured interviews with
citizens of Changchun. Drawing on relevant studies with
similar research aims, a sample size of approximately 20–
30 was identified as appropriate (Tinsley and Tinsley, 1987;
Comrey, 1988). A snowball sampling method was adopted,
which means that participants are asked to identify other people
who may also be interested in participating in the research
(Cohen and Arieli, 2011; Naderifar et al., 2017). This study
actively aimed to interview people from different industries
and fields, in order to expand and diversify the pool of
potential participants. A best-effort attempt was made to obtain a
representative sample and 23 interviewees were finally recruited.
We carried out online interviews between May and July 2020.
The interviewees represent various groups of people living in
Changchun: different ages, genders, occupations and professional
qualifications. However, we realise that the number of potential
interviewees, particularly planners and policymakers, could be
increased in future research. To reduce the risks associated with
COVID-19, the interviews were conducted online via video and
telephone and each interview lasted between 60 and 90minutes.
This offered greater flexibility in terms of when the interviews
could take place (Drabble et al., 2016; Salmons, 2016). The
aforementioned data are summarised in Table 1.
FINDINGS AND DISCUSSION
The findings are grouped into the following categories in terms
of the spatial planning: home working; harm from unanticipated
disasters; and construction of a resilient city.
Home Working
Most of the 23 participants interviewed had worked from
home, at least those who were not front-line workers, such
as medical and police personnel. People employed in different
industries expressed various attitudes and solutions to working
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TABLE 1 | Profiles of participants.
Code Gender Age group Participant career Whether live in Changchun now
1 Female 21–25 Primary water conservation project planner No (Beijing)
2 Female 21–25 College student Yes
3 Female 21–25 Graduate student Yes
4 Male 21–25 College student Yes
5 Female 26–30 E-commerce practitioner Yes
6 Female 26–30 Real estate sales Yes
7 Female 31–35 University professor Yes
8 Female 31–35 Golf course manager Yes
9 Male 36–40 Highway engineer (associate constructor) Yes
10 Male 36–40 Construction finance staff Yes
11 Male 36–40 Government urban planner No (Beijing)
12 Male 41–45 Highway engineer and manager (construction division) Yes
13 Male 41–45 Changchun municipal government transportation department planner No (Sanya)
14 Male 41–45 Civil engineering budget engineer No (Shenyang)
15 Female 46–50 Primary school teacher Yes
16 Male 46–50 High school teacher Yes
17 Male 46–50 Doctor Yes
18 Female 46–50 Planning department employee Yes
19 Male 51–55 Policeman Yes
20 Female 51–55 Housewife Yes
21 Female 51–55 Nurse Yes
22 Male 56–60 Gardener Yes
23 Female 66–70 Retired worker Yes
from home. However, most indicated a degree of discomfort and
dissatisfaction with working from home in their current urban
context. The respondents’ home working arrangements lasted
between 1 and 3 months, with most reporting at least some home
working during the period from January to March 2020.
Maintaining social distancing and home control methods
greatly reduced the spread of the virus during early to
mid−2020 (General Office of the State Council, 2020a). However,
these measures also had other impacts on residents’ lives, as
described below:
“As a primary school teacher, I worked at home for a long time.
During my time working at home, the school implemented online
teaching, but the source of teaching materials was limited, and
students are prone to burnout. In exchanges with students, I could
also experience when working at home that children desire enough
space for free movement, and parents also hope to have a relatively
independent space from their children.”
(Interviewee 15, Female, 7/7/2020)
“Due to the closed management of the community, large public
places are closed, and the purchase of daily necessities has become
a problem. Because there are fewer large supermarkets in the
walkable area, people are relatively concentrated, and the effect
of the supermarket’s ventilation system and the disinfection status
are unknown, although online shopping can alleviate the problem.
However, logistics, time and quality are sometimes not guaranteed.”
(Interviewee 20, Female, 8/7/2020)
In the northeastern cities which have a less developed economy,
many community plans place considerable emphasis on high
density development to reduce costs (Chen, 2006). This means
that there is a tendency to build many properties on small
pieces of land (see Figures 3, 4). There are not many open
spaces in residential areas nor are there planned open spaces
in the main urban centre, and there are few spaces for
community gathering. There are, however, many large green
spaces and mountain forests on the periphery of the city,
and new community centres are being built, as shown in
Figures 5, 6.
The following comments illustrate some of the interviewees’
views on the use of urban space in Changchun:
“I live in the old city centre, the planned area of green space in
the community is very small, and the ineffective local governance
means the community does not have enough areas for activities.”
(Interviewee 21, Female, 9/7/2020)
“It takes 40minutes to drive frommy home (JingyuetanDistrict)
to the old city where I work, but the surrounding facilities are very
good, especially Jingyuetan Park which is about 10 minutes’ walk
away from my home. Outdoor activities are very convenient.”
(Interviewee 16, Male, 9/7/2020)
“The city of Changchun is expanding from the west to Daling,
developing real estate companies to the south, Beihu Wetland Park
to the north, and the Lianhua Mountain Group block to the east.”
(Interviewee 9, Male, 7/7/2020)
“The development of different districts in Changchun is
different, and now houses that are far away from the main urban
area are becoming more popular choices for citizens, and housing
prices keep increasing because of the lower plot ratio and beautiful
natural environment such as Jingyue Lake, Lianhua Mountain,
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FIGURE 3 | High density residential area in Changchun buildings (Source:
Authors).
FIGURE 4 | Old residential buildings (Source: Authors).
Beihu Wetland Park and other places, and most of the villas are
located here.”
(Interviewee 6, Female, 8/7/2020)
The disparate and unequal conditions in which citizens live
become exacerbated when they are restricted to their local area,
as was the case during the COVID-19 lockdown. The lack of
public space and the inconvenience of accessing community
resources are points of concern. Public open space is important
for maintaining urban public health (Thompson and Travlou,
2009), as well as being an important reserve that can be used
to address shortages of space within the urban emergency
system (Feuerstein and Mueller, 2013). Under Changchun’s
current spatial planning and construction regime, the quality
of the human settlement environment is generally not high.
This is primarily because of a lack of public spaces such as
leisure facilities and ecological green spaces. This has particularly
negative consequences for quality of life and logistical support in
the context of a pandemic.
Lee and Maheswaran (2010) outlined the appropriate features
of urban green spaces which can support emergency responses.
They asserted that there should be enough multi-functional
open space to ensure that town parks, squares, community, and
fitness facilities of different scales can be effectively combined
FIGURE 5 | Lianhua Mountain Shimao real estate (a) (Source: Authors).
FIGURE 6 | Lianhua Mountain Shimao real estate (b) (Source: Authors).
with, or turned into, emergency shelters. Secondly, the layout
of the engineering infrastructure and public spaces should
be taken into account to increase the usability of public
space for the distribution of energy, water and other elements
of infrastructure (Francis, 2003). Urban green spaces should
support the creation of temporary or permanent facilities for
public-health monitoring and emergency use (Paul et al., 2020).
Finally, existing public spaces should be maintained and updated
regularly, and resources should be invested in health supervision
and management. The planning department should work with
other relevant departments such as public-health and public
safety to formulate guidelines and management rules for the use
of public space during both normal and extraordinary periods
(Carmona et al., 2008). This would allow for more precise design
and futuremaintenance and increase the public’s awareness of the
available facilities.
In addition to the creation of open spaces, the 15-min
community life circle (Figures 7, 8) has been an important
part of planning discussions in recent years. This refers to the
number and quality of community resources that people can
access via a 15-min walk from their place of residence. Shanghai
has formulated relevant planning and construction guidelines,
advocating the creation of community life units categorised as:
innovation, coordination, green, open, and sharing units (Sun
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et al., 2018). In their recommendations for reducing the spread of
COVID-19, theWorldHealth Organisation stipulates that people
should consider cycling or walking so that they can travel outside,
and should keep their distance from others [WHO (WorldHealth
Organization), 2020b]. The emphasis on walking and cycling as
a means of transport significantly increases the relevance of the
15-min community life circle.
The following excerpts illustrate some of the interviewees’
views on the 15-min community life circle and the living
environment in Changchun:
“Building a 15-minute community life circle, you can enjoy the
convenience of life, which is suitable for the current pandemic
prevention situation.”
(Interviewee 16, Male, 10/7/2020)
“If people want to have a good living environment, they will go
far away from the city, but the distance to work has increased. In
the later stages of the pandemic, people still try not to take public
FIGURE 7 | Composite community (Source: adapted from Mei, 2020, p.20).
transportation, but private cars will cause congestion. Even if the
government builds more expressways and overpasses around the
city, people still waste time and energy on the road.”
(Interviewee 10, Male, 7/7/2020)
“If it is constructed in the current Changchun plan, it is
estimated that will be a little bit difficult to implement because the
existing old city block has not yet put forward restoration proposals
and needs to be renovated slowly, but the community centre which
is under construction on the outer ring line might achieve this goal.”
(Interviewee 11, Male, 7/7/2020)
The construction of large-scale closed residential areas should
support the creation of open sharing life blocks (Larson
et al., 2015). At the same time, the government should ensure
effective use of land and of nearby employment spaces and
opportunities; public transport hubs and public activity centres
should form the core of their plans (Deng, 2018). In Changchun,
the close proximity of the First Automobile Works (FAW)
Automobile factory and high-tech industrial park should be
exploited and community spaces developed nearby. Resources
such as the existing urban landscape and historic buildings,
including the buildings left over from the period of the
city’s Manchukuo government, could also provide cultural and
creative employment opportunities that are integrated with the
surrounding communities (Sivam et al., 2012). Space should also
be reserved for cycle lanes when road planning is undertaken.
These alterations would improve both Changchun’s emergency
response and the quality of life for its residents outside of
emergency contexts.
Harm Caused by Unanticipated Disasters
According to data released by the Ministry of National
EmergencyManagement, direct economic losses to China caused
by natural disasters in 2019 amounted to about 327.09 billion
FIGURE 8 | Basic mode of 15-min community life circle (Source: Authors).
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yuan (General Office of the State Council, 2020b). Man-
made disturbances, such as disease transmission, environmental
pollution, and terrorist attacks, have real economic consequences
that cannot be ignored (Orzell, 2008). These negative effects are
amplified by the need for cities to accommodate high population
densities and economic activity. Urban spatial planning can play
an important role in mitigating the consequences of infectious
diseases and other disasters, as the following excerpts show:
“I haven’t paid serious attention to hidden or man-made disasters
before. Besides, Changchun is located on the plain, so there are few
natural disasters and I have low vigilance.”
(Interviewee 22, Female, 8/7/2020)
“We usually learn about local disasters in the news,
and the seriousness of this pandemic is also known through
relevant reports.”
(Interviewee 3, Female, 8/7/2020)
“There is little education and knowledge dissemination of man-
made disasters, but the school had earthquake defence drills.”
(Interviewee 4, Female, 7/7/2020)
Despite the potential costs, the national comprehensive disaster
prevention and mitigation planning of the General Office
of the State Council (2016) does not provide for a specific
response to pandemics. However, it does make provision for
a response to earthquakes, floods, meteorological disasters,
geological disasters, fire and other major safety events. It
takes into account the role of the urban system, land layout,
and construction of municipal facilities. More detailed and
practical preventive measures are provided for the prevention of
natural and man-made disasters (see Figure 9). These disaster
prevention and mitigation strategies demonstrate a “spatial
planning for disaster management” approach that is relevant
to various types of disasters, and that recommends facilities
for construction, land layout and other methods of pre-disaster
warning and in-disaster control.
To mitigate the impact of infectious diseases, the government
should add an infectious-disease prevention and control plan to
their urban planning strategy (NHC, 2014). First, plans should be
developed for isolation facilities since the isolation of infection
sources is one of the most effective means to control the spread
of disease (HSC, 2020). Secondly, new transport facilities should
be created and existing ones improved for people suffering from
infectious diseases. In the planning of urban road systems, a
special channel should be established for transporting patients
with infectious diseases to minimise contact with non-infected
people. This will reduce virus transmission by interrupting
the transmission route (Schilling et al., 2009). Thirdly, plans
for infectious disease treatment facilities should be developed.
Taking Xiaotangshan Hospital and Wuhan Leishen Mountain
Hospital as examples, it is clear that the treatment of infectious
diseases requires a professional and isolated environment and
proper planning for the establishment of these is therefore an
important link in the prevention and mitigation of infectious
diseases (Sims and Kasprzyk, 2020).
Regarding recommendations for decision-makers, they
should first publicise the importance of prevention and control
in order to raise public awareness and knowledge of epidemic
prevention and management, and to convince people of the need
to cooperate with prevention and control measures. Second,
decision-makers should guarantee the provision of essential
daily services, but also enrich spiritual and cultural life for the
city’s residents. Moreover, decision-makers should also manage
communities in a more comprehensive and meticulous way, and
tailor measures to local conditions, as well as implementing the
epidemic prevention policy.
Urban planners should also take epidemic prevention
measures into account in the planning, design, and
implementation process. First, they need to consider the
importance of traffic emergency capabilities. Planners should
also ensure that travel is safe and comfortable, while encouraging
active travel (cycling and walking). In addition, urban planners
have a long-term responsibility to consider public health when
designing urban spaces. For example, ensuring that there
is adequate natural light in well-ventilated public spaces can
prevent the spread of infectious diseases. At the same time, urban
planners should proactively use big data analytics, engage in and
enrich data sharing, as well as obtain more fruitful information
(Bian, 2013). Planners should also use the experience and
information gained during the pandemic to advance spatial
planning, and to inform future planning development, thereby
avoiding high costs and potential mistakes.
The public should ensure that they too learn lessons from
the pandemic, and actively cooperate with epidemic prevention
work. Citizens should be encouraged to cultivate a sense
of ownership, of community space, and of home and thus
to participate more actively in local governance. Moreover,
they should also take individual responsibility and report any
planning and construction issues to the local government.
Construction of a Resilient City
Resilient cities emerged in the early twenty-first century as
a popular topic in urban planning research. Discussions
on resilient cities in developed countries such as the
United Kingdom and the United States of America are
often localised and specific. Studies on resilience also tend to
intersect with concepts and technologies such as social equity,
public participation, and big data analysis (Davoudi et al., 2012).
Chinese cities are quite different from Western cities in terms
of their natural conditions, social structures, economic systems,
and administrative governance background. The foundations of
urban resilience in this context are thus quite different (Vale and
Campanella, 2005), as the excerpts below show:
“Changchun can play to its strengths because it has a small
population density and a large and sparsely populated area. A
resilient city can experiment successfully.”
(Interviewee 13, Female, 8/7/2020)
“There are large areas of green land, wetlands and water sources
around Changchun, rich in natural resources, and there are great
opportunities for development.”
(Interviewee 1, Female, 8/7/2020)
“For second-tier cities that are developing economies, new
attempts require government support and national approval.
The Chinese president Xi Jinping recently came to Changchun
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FIGURE 9 | Flexible disaster prevention and control planning (Source: Authors).
to give further instructions on the development direction of
Changchun and to promote economic and environmentally friendly
development. Then vigorous support is required for research into
science and technology.”
(Interviewee 13, Male, 25/7/2020)
In order to deal with the uncertainties facing cities, urban
development should be based on long-term, flexible thinking.
Reserving strategic vacant areas when undertaking spatial
planning allows greater flexibility for urban development
(Godschalk, 2003). The urban spatial structure can directly affect
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FIGURE 10 | Model for creating resilient industries (Source: Authors).
residents’ daily lives and the temporal and spatial patterns of
transport, which should therefore bemore fully incorporated into
urban epidemic prediction and management strategies (Potter
and Sailer, 2015). Spatial planning requires more systematic,
forward-looking, and strategic thinking. In order to implement
urban epidemic prevention planning more effectively, the
government should consider territorial and spatial planning in
terms of proposed targets, spatial layout, technical capacity, and
the supervision of implementation.
The value of open space has become clear during the
pandemic, as these spaces have been used for the construction of
temporary medical facilities. Guidelines for the construction of
facilities should therefore provide for the emergency conversion
of public facilities (Campanella, 2006), for example, facilities
such as community activity centres and activity centres for older
people were used as pandemic prevention and control centres.
Schools, sanatoriums, and hotels have all been used in the
COVID-19 emergency response too.
Additional features of resilient cities are systems integrity and
a high degree of collaboration. Resilient industries have robust
links within the supply chain, ensuring self-sufficiency and timely
adjustment in emergencies (Malalgoda andHaigh, 2018). Flexible
production can address a business’s pain points; key to this is the
intelligent and automatic application of big data (Schneider et al.,
2020). The first step in achieving this sort of flexible production is
the establishment of a virtual enterprise through which to realise
the combination of production modes. The second step is to
establish a flexible production system, that can determine, based
on customer orders, which products will be produced and on
what scale. Third, to allow the entire chain of production to be
completed in one location, a centralised production space should
be created.
Given its current stage of industrial development and
the development of the FAW auto industry, Changchun can
learn from the intelligent manufacturing models of Japan and
Germany. These models would play to Changchun’s existing
manufacturing strengths and would allow the integration of
intelligent manufacturing and innovative research into the entire
manufacturing process. This would form a more complete
industrial system and collaboration chain, as well as a more
resilient system overall (see Figure 10).
Smart data systems are an important component of resilient
cities, as they support community governance (Thomas et al.,
2017). During the pandemic, many towns and villages across
Changchun adopted a system for monitoring the movement
of people. A “Health code” and “travel records code”4
system was set up. Intelligent technology such as video
surveillance, facial recognition and access control recognition
were used to track the trajectory of quarantined persons and
confirmed cases (Nitoslawski et al., 2019). These methods
should be further optimised and promoted. Furthermore,
smart-information platforms should be used for the enhanced
collection of information about residents, community-access
management and community-security monitoring. This will
enhance Changchun’s resilience and allow it to respond rapidly
to new emergencies.
CONCLUSIONS
Our research has explored the implications of COVID-19
for spatial planning, well-being and behavioural change using
Changchun as a case study. Semi-structured interviews were
used to examine the views and insights of 23 participants.
Our results show that, first, the shift to home working has
changed people’s way of life, affected their subjective well-being,
and significantly affected spatial planning within cities, placing
greater demands on architectural design and community spatial
planning. Therefore, additional open public spaces and a more
supportive infrastructure are required. Second, it was found that
Changchun has not established an effective community-based
spatial planning system, and this is something which should
4The health code is based on real data, which can be generated by citizens or
reworked by personnel through an online declaration and, after a background
review, a personal QR code can be generated. The QR code is used as an electronic
voucher for individuals to pass in and out of the local area, and acts as a one-
time declaration, which is universally recognised in the city. The health code was
launched with the aim of making the resumption of work and production safer,
more accurate, scientific, and orderly.
Frontiers in Sustainable Cities | www.frontiersin.org 12 June 2021 | Volume 3 | Article 686706
Song et al. Spatial Planning and COVID-19
have been taken into consideration in the master plan for the
future. Third, our findings suggest that becoming a resilient city
is vital for the sustainable development of second-tier cities like
Changchun, which is reflected in urban development patterns,
disaster prevention, and long-term functional layout, among
other aspects.
Each major infectious-disease pandemic experienced has
sparked new ideas, methods and standards in urban planning
and design. These pandemics often provide a clear motivation
for authorities to promote the healthy development of cities
(Kreimer et al., 2003). This is particularly so in the case of
Changchun, because the government’s previous approach of
expansive development is no longer appropriate in the new era
of people-oriented approaches to urban planning. We argue that
the Changchun authorities should aim to create an urban spatial
layout based on the city’s natural geographical conditions. This
study also discussed how the concept of resilient cities can be
applied to second-tier Chinese cities and considered the role of
big data management and intelligent technology in the planning
of urban living.
There are two main implications derived for our findings
for future studies. First, similar research could be conducted
in other small and medium-sized cities in China to enhance
China’s overall pandemic-response capacity, and to improve
the quality of life for all of its people. Previous approaches
to urban development have focused on spatial planning that
provides for the economic and physical expansion of the city,
but have not incorporated protection against natural disasters,
including pandemics (Cyranoski, 2003; Davis and Siu, 2014; Liu
and Yang, 2014). Due to the fact that they are in a growth phase,
developing small, and medium-sized cities are uniquely well-
placed to take a more agile and resilient approach to their future
planning. Second, when establishing a land-use planning system,
many cities need to shift their focus to more people-oriented
planning and urban renewal. Policymakers and urban planners
should consider how to support community groups, develop
rapid early-warning and prediction systems, and systematise
public-service systems.
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